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Abstract

The laser cleaning technology was applied to the cleaning and recycling of nuclear materials. Ce-
rium was used as the simulated element. The laser pulse frequency, laser power density, laser
cleaning rate and other processes were investigated through laser cleaning and recycling experi-
ments and element analysis methods such as SEM, EDS, and ICP-AES. The effect of conditions on
the laser cleaning effect of the oxide coating on the stainless steel surface is summarized. The best
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process conditions for the laser cleaning and recovery of the oxide coating on the stainless steel
are summarized.
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Table 1. Technical parameters of the laser
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Figure 1. Cerium-plated stainless steel plate after surface oxidation
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Table 2. Laser cleaning experimental parameters under different laser pulse frequencies
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Figure 2. Laser cleaning images of stainless steel plates under different laser pulse frequencies (1 - 40 kHz; 2 - 60 kHz; 3 -
100 kHz)
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Figure 3. SEM images of stainless steel plates under different laser pulse frequencies (1 - 40 kHz; 2 - 60 kHz; 3 - 100 kHz)
[ 3. NEFSEHOPSRE T IR F R EH SEM Elf§(1~40 kHz; 2~60 kHz; 3~100 kHz)
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Figure 4. Experiment 3: EDS spectrum of stainless steel plate after cleaning
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Table 3. Laser cleaning experimental parameters under different laser power density
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Figure 5. Laser cleaning images of stainless steel plates under different power densities (3 - 6.67W-mm '; 4 - 4.67W-mm ;
5-2.67W-mm '; 6 - 1.33W-mm ")
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Figure 6. After laser cleaning (Experiment 5) SEM image and element distribution diagram of the surface of the material plate
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Figure 7. EDS spectrum after cleaning the stainless steel plate with a laser power density of 2.67 W/mm
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Table 4. The mass fraction of Fe and Ce in the collected materials under different laser power densities
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Figure 8. The relationship between the mass fraction of Fe and Ce in the ma-
terial and the laser power density
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Table 5. Laser cleaning experimental parameters under different laser power densities
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Figure 9. The image of the plate after cleaning at different scanning speeds (7 - 5 mm/s; 8 - 10 mm/s; 9 - 15 mm/s)
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Figure 10. SEM images of the stainless steel surface after laser cleaning at different scan rates (5 mm/s from left to right;
100 mm/s and 15 mm/s)
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Figure 11. Laser cleaning effect diagram
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Table 6. The ICP test result of the falling material after laser cleaning
= 6. HAERBERIBEIRIETT ICP MK ALER

TUE & 5 E(w%)
Ce Ga Fe Cr Ni Mo Mn Ce
91.37 0.16 4.12 <0.01 0.34 <0.01 <0.01 91.37

Table 7. The result of ICP test after cutting and dissolving the stainless steel after laser cleaning
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